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Supplementary Figure 1 (A) Sampling sites: Drôme Chanvre, Mirabel et Blacons, France (green icon), laboratory site, Alès, France (grey icon), and Mas de la Valus, Bouquet, France (red icon). (B) The orange circle indicates the location of the retting site relative to the country map (France). The maps are generated on OpenStreetMap.
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Supplementary Figure 2 Experimental site during the field retting campaign. The numbers correspond to the distance (in meters) between swaths. 
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Supplementary Figure 3 Photograph of the pilot unit illustrating the laboratory-scale retting process. The pilot unit is filled with gravel/pozzolan (10 cm high) (1) covered by a layer of geotextile (2), 15 cm of soil (3), and the hemp stems (4).
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Supplementary Figure 4 Sampling plan used during the retting campaign in the field and in the pilot unit.
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Supplementary Figure 5 Rarefaction curves corresponding to bacterial (16S) and fungal (18S) domains for all samples.
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Supplementary Figure 6 Venn Diagram illustrating the shared bacterial (A) and fungal (B) ASV among swaths 1, 3, and 4 retted in the field.
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Description générée automatiquement] Supplementary Figure 7 Venn diagram of all common bacterial (A) and fungal (B) ASV between soil and stem samples (R0 and R4) belonging to the swath 4 retted in the field.
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Supplementary Figure 8 Venn diagram of all common bacterial (A) and fungal (B) ASV between soil field and soil of the pilot unit samples (R0 and R2).
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Supplementary Figure 9 Principal coordinates analysis (PCoA) of bacterial (16S) (A) and fungal (18S) (B) community structure for field and pilot unit stem and soil samples. 
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[bookmark: _Hlk129247936]Supplementary Figure 10 Bacterial relative abundance at phylum (A) and class (B) levels in unretted and retted stem samples (swaths 1, 3, and 4) in the field over time. R0: unretted samples, R1, R2, R3, R4, and R6 correspond to retted samples after 1, 2, 3, 4, and 6 weeks of retting.
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Supplementary Figure 11 Fungal relative abundance at phylum (A) and class (B) levels in unretted and retted stem samples (swaths 1, 3, and 4) in the field over time. R0: unretted samples, R1, R2, R3, R4, and R6 correspond to retted samples after 1, 2, 3, 4, and 6 weeks of retting.
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Supplementary Figure 12 Heatmaps of predicted bacterial hydrolytic enzymes present in each swath of hemp field stem samples (swaths 1, 3, and 4) and generated by PICRUSt software. (A) predicted cellulolytic enzymes; (B) predicted hemicellulolytic enzymes, and (C) predicted pectinolytic enzymes. Enzyme predictions are color-coded based on their raw abundance: the transition from blue through white to red reflects an increasing scale of enzyme occurrence from the lowest to the highest occurrence. 
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